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Pg. 67 Communication 

1. About the 32X System Register 

The 32X system register can cause a mistake in reading if simultaneously performing 
read and write from the 68000 and SH2. However, except for the communication 
and PWM registers, since there are many registers that can not access from both 
68000 and SH2, or ftom 68000 to SH2, even when reading and writing at the same 
time, the read side will continue reading two times, and it wUl be determined that 
correct data is being read when they comcide. s-' 

Envelopment boards until the Target ver. 1.1, and th»vec2Adevelopment board 
initially shipped, could simultaneously read an^Juntefcjm both directions; but not 
The versions of development boards and devicd'sinct theft. This is because the 
design that originally allowed read and wnte^irecttonally had to be functionally 
cut due to the dup size. As a result, be awaiatha»*(e development board and 
device may not operate even by the programctt^ently operating. 

On the following page is an exaatple ofarxJiBsriinication register m which read and 
write are frequently done at the?iamettme.;jAproblemtebe aware oi with simulta- 
neous read/wnte are system registers thafsan similarly read and write from other 
opposite directions, and not necessar^fte commuitfcatMSn register. The 32X has 8- 
word communication register which are able tawnte in byte and word units; 
however, when accessing thesame address please n©te.the*{ollowmg points. 

1) The same address.Sffldge r&d simultatwo^y feem both SH2 and 68000. 

2) When writing thesa:^ address simuHaneoa’siy from both SH2 and 68000, one 

of the val^jtjs which onecan not ^predicted since it is controlled 

by wnte4Imii^-.^owever, there is no prol^ai in accessing the same address 
Sim ulti^MU|^'w^» divided by byte units, one direction significant S-bit and 
the othft^toechon insignificant 8-bit. 

3) When simuTbBieously reading, on the one hand, and wiitmg, on the other 
hand, the same by tK or words of the same address from both the SH2 and the 
68000, the write process will definitely occur but mistakes may occur in the read 
process. This is due to the fact that the timie in which data written on one side is 
transferred to the other side within die I/F chip differs according to the bit. But 
there is no problem in accessing the same address simultaneously when divided 
by byte units, one direction sigiuficant S-bit and the other direction insignificant 

e-bit. 
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Example 

Assume that 68000 uses communication register A13120H and transports instructions to 
SH2. 5H2 always reads 4020H and performs various operations from values written by 

I commands. There are three types of written values: FFFFH,AAAAH, and 5555H. SIC 

receives commands, clears by writing OOOOH when the Operation ends, lets the 68000 know 
when the operahon ends, and waits for the next conunand. If at that time 68000 writes 
FFffH and SIC is simultaneously reading, SH2 can read which ever value of OOOOH - 
FFPFH. AAAAH or 5555H commands can then be executed. To avoid this, the address that 
reads and writes directly in both sides in Che communication register requires data of only 1 
bit inside 1 word. In other words, one bit can only have one meaning. If with respect to the 
data that is already written and the data that is to be written next, the set up does not allow 
a Single to change, then errors could occur. In this example, 

a) Miss-reading can be avoided by using a data format that has 1 bit in 1 word such as 

instruction commands 8000H, 4000H, and 2000H. But in this ease onl^^cj^es of 
commands can be transferred. .f 

b) Command writes to A15122H, and A15120H gives a flag that^owS^nple ffiXTUnand 

write. After a command is written to A15122H, 68000 writes OodtetiTAaPl^OH. SH2 
writes OOOOH to 4020H when the operation ends. 


2. About FIFO 

The configuration of FIFO is 4 words X 2 of tthxk a‘ block B FIFO. Figure 1 

shows the actual configuration. (The orig^l coj^^aflSn differs considerabh' ‘••’t 

> this configuration should be thought of as^t^if 1% operation jssacplained next. 
When FIFO is used, fetch DREQ by active HShd e<^. set the (^1 aiiiress mode 
and transfer destination to 4012H, then put the'V®^ transfer ^ inavordltinits. 
DACK is not used with the I/F chip, tiArefore any setting rightf-FB^O should 
be used in 4- word units. The eSOOO^j^^ach kind of register &tfte WlEQ relation- 
ship has been set, sets the DREQ control register in re^nse^to #ijttansfer type. 

The 68000 directly writes to FI^ #d4lfl2H the Ata ttft you want to be trans- 
ferred to SH2. FIFO bl^Ais%tt^to first becaule it ithi%rst selected. Be- 
cause all of FIFO bIo^^=A is ^«d iPthe time 4 words are %^n, the write destina- 
tion is switched to I^_ faj^ fii'iAfter which, a FIFO blocK is switched each time if 
is filled. Further, for words written, the 68000 should write the next 4 words 
after confirming whether'Jl^06H, bit 7 of the DREQ control register, and FIFO Full 
are 0. An operation in which more is written while FIFO is full becomes undefined. 
The 1/F chip sets DREQ 0 in SH2 to H and activates DMA at the step that 1 FIFO 
block and 4 word? are full, SH2 reads 4012H and FIFO by DMA, and the DREQ 0 
output of the I/F chip becomes L. After this, DREQ 0 becomes H until the FIFO 
block, following a minimum 3 times in one direction, is empty. When 4 DMA trans- 
fers end, the SH2 read FIFO block switches. DREQ 0 becomes H when all the 
switched FIFO b locks are writter i by the 680(X), and the DMA transfer request is 


CONFIDENTIAL 


sent again as previously mentioned- The operation on the previous page is then 
repeated until DMA transfer is done the number of times that the length is written to 
AlSllOH and 68 to SH DREQ Length- FIFO Full occurs when 68000 selects the block 
that SH2 is reading or is going to read to the write destination- When all transfer of 
the 68000 side has ended, 68S of bit 2 of A15106H automaticaliy becomes 0 and FIFO 
access of the 68000 side ends. Then 68000 ignores anything written fo A15112H and 
FIFO. DMA transfer requests are sent by DREQ 0 until all DMA transfer for SH2 
have ended. Thus, the communication register should be used when SH2 side 
request end must be reported from the SH2 side to 68000 since it is not known 
whether or not DMA transfer of the SH2 side has ended, even if 68S is 0. If 68S 
becomes 0 while 68000 is transferring, DMA transfer can be forcefully interrupted, 
but because the SH2 side DMA transfer, during that time, forces DREQ 0 to become 
L, operation after that is undefirwd. The value of the counler that indicates the write 
destination of FIFO itself is also undefined. Thus. only .WherJ^tems such as 
VRESET are reset or when, a SH2 side operation utcontMlled 68000 should you 
use DMA forced end by wntmg 0 to 68S. On the other hattiA^hen a system has 
been reset, 68S force-clear of the transfer in progtffj^ca^e p<wf n T mfM and you 
should, therefore vmte a 0 to 68S \ ' ‘ 
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3. About VDP Access 

The 32X VDP is done through the ’ 
VDP switches access of the 68000 1 
bit IS and the FM bit. Figure 2 s 
and VDP chip. The SH2 s 
actually write up to ; 
during the external i 
VDP requires . 
register and pale 
currently in the cache ! 
dent access, a large numb^^ waits ■ 
the access time. 




_ jg the ainiiiiuni cycle 
ling to other TDP^^ers, palettes, and all 
ading to the VDP l^ritmg to the VDP 
writing to the frame buffer, after all the data 
the VDP side, compared to a normal indepen- 
re entered against the SH2. thus prolonging 


One point of caution is when, in the worst case scenario, transfer to the VDP be- 
comes distorted and SH2, 68000, as well as the VDP, lock up because access authori- 
zation is forced to the 68000 side while the VDPI/F circuit is writing to the frame 
buffer for VDP if the FM bit is set to 0 immediately after SH2 finishes writing to the 
frame buffer. Accordingly, when switching the FM bit, it must be done after reading 
to the frame buffer, VDP register or palette (or writing to the VDP register and 
palette) and all cache data is transferred to VDP. 
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Fig. 2 Block Olagnm of SH2. 68000, l/F Chip and VDP Chip 
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